Eosinophilic esophagitis (EoE) is a chronic clinicopathological entity characterized by large numbers of intraepithelial eosinophils infiltrating the esophageal mucosa. The inflammation leads to alterations in the caliber and the motility of the organ, which determines esophageal symptoms, especially dysphagia and frequent food impaction. Firstly described in 1978, EoE represents today an increasingly recognized disease, with cases coming from all developed countries and rising epidemiology. The origin of EoE has been related to allergy to food components or inhalants, and a number of studies support a Th2-type reaction in the origin of the disease. Thus, several treatment strategies based on controlling the exposition to triggering allergens or therapies using anti-allergic drugs have demonstrated efficacy in EoE. Since EoE frequently presents with esophageal stenosis, endoscopic dilation has been also used in treating these patients, but a high risk of complications has been documented. However, single treatment strategies have not been compared to a placebo group in most of studies, and we do not know the long-term consequences of eosinophilic inflammation, esophageal fibrous remodeling or its possible modifications using different therapies. Furthermore, we lack of a common accepted therapeutic end-point to assess the efficacy of the treatment: from mere resolution of symptoms to full control of esophageal inflammation. This article summarizes the current knowledge about the epidemiology, origin and pathogenesis of the disease, and discuses several practical questions, especially those related to how the affected patients should be treated.
Introduction
Eosinophilic esophagitis (EoE) is an inflammatory clinicopathological disease first described more than 25 years ago, which has been increasingly recognized over the last decade. More than a half of the current literature on EoE has been published in the last 5 years, and EoE is today recognized as the most common Eosinophilic Gastrointestinal Disease (EGID). EoE must be considered as a common cause into the differential diagnosis of patients manifesting swallowing disorders or esophageal symptoms, because dysphagia and frequent food impaction are the symptoms which usually lead to diagnosis. Esophageal symptoms in EoE seem to be caused by an inflammatory response and not anatomic obstruction [1, 2] . The characteristic histological finding in EoE is large numbers of intraepithelial eosinophils in esophageal biopsies, with a density much higher than in certain patients with gastroesophageal reflux disease (GERD) [3] ; however, although both entities can coexist in the same patient, in EoE the symptoms and pathologic features are usually unresponsive to acid suppression treatment. Furthermore, atopic manifestations have been frequently associated to EoE, while were rarely linked to GERD [1, 2] .
Current accepted diagnostic criteria for EoE include esophageal and/or upper gastrointestinal tract symptoms accompanied by ≥15 intraepithelial eosinophils/HPF in 1 or more biopsy specimens without pathologic GERD, as shown by normal pH monitoring of the distal esophagus or the lack of response to high-dose proton pump inhibitor (PPI) medication [4] .
recently caught the attention of gastroenterologists following its wide recognition in all developed countries. We could say that over the past few decades we have witnessed a sharp rise in the prevalence of EoE as evidenced by the rapid growth in reported cases of EoE in numerous populations. Over the past 10 years there has been an 18-fold rise in the prevalence of EoE in Australia [5] and a 35-fold rise in Philadelphia [6] .
The hygiene hypothesis [7] provides a general explanation for the increase in allergic diseases and EGIDs in general, and EoE in particular, parallel to a decrease in infectious diseases. Overly hygienic environments (from controlling exposure to microorganisms during childhood) have led to changes in the patterns of gut microflora and a decrease in exposure to helminthes, causing an imbalance of the immune system and a tendency to develop allergic and autoimmune disorders [8] .
A population-based study conducted in Sweden estimated that esophageal eosinophilia were present in about 1% of the adult population [9] . EoE cases reported in the literature are mainly from countries in Europe and North America, and to a lesser extent in Asia, South America, and Australia. No cases have been reported from Africa. This distribution affecting most developed areas parallels bronchial asthma and other atopic conditions; hence we may involve environmental and immune factors in common with other allergy forms in its etiopathogenesis [10] . Beyond of its rising epidemiology, the recognition of the disease by clinicians and pathologists allows more cases correctly diagnosed of EoE, which would also contribute to its rising prevalence.
More than 65% of EoE cases appear during childhood [5] , but the condition has also been described in patients of all ages [6] . In contrast to other immunoallergic diseases, EoE predominates in males regardless of age (more than 75% of cases), and most commonly presents in adults during the third to fifth decades of life [7] .
Etiology
Allergy, genes and GERD constitute a combination of possible factors involved in the origin of EoE. EoE has been considered an atopy-associated disorder since its initial descriptions: the majority of patients have evidence of personal or familiar history of asthma, allergic rhinitis, atopic dermatitis, hypersensitivity to foods or aeroallergens, blood eosinophilia or elevated levels of seric IgE [11, 12] . Nowadays there is no doubt about the allergic and chronic nature of EoE, with an inflammation pattern and a profile of cytokine secretion similar to those found in allergic diseases of the respiratory ways [13] and the skin [14] , which respond satisfactorily to treatments effective in asthma [15] .
In addition to this allergic origin, some recent researches have suggested that gastro-esophageal reflux (GER) could play any etiological role in EoE, by inducing abnormal immunological responses [16] . The real role of GERD in the complex pathophysiology of EoE has not been completely unveil, but further research should define whether these two disorders are independent from each other [17] , whether GERD-induced damage may cause EoE, or whether EoE may be determinant for GERD, mainly through motor dysfunction at the distal esophagus or lower esophageal sphincter leading to an impaired clearance of acid. It has been also proposed that acid-suppressive medication could lead to the development of EoE, by facilitating the uptake of underdegraded peptide allergens and increasing gastrointestinal mucosa permeability [18] .
Finally, several genes have been involved in EoE specifically those codifying for eotaxin-3 and transforming growth factor TGF-β. Eotaxin-3 was the single gene with the greatest overexpression, but other 574 genes were dysregulated in EoE patients compared to normal individuals in a EoE transcriptome analysis [19] . A single nucleotide polymorphism (SNP) in eotaxin-3 gene has been associated with disease susceptibility [19] , another SNP in the promoter of the TGF-β1 gene has been linked to reduced esophageal remodeling following topical steroid treatment. Furthermore, familiar cases of EoE has been commonly reported, and consequently, we can recognize a moderate genetic component in EoE [20] which should be unveil through further research.
In this respect, EoE could either have a multifactorial cause determined by the exposure of the digestive mucosa of the immune system to food or airborne allergens, modulated in certain cases by the exposure of genetically predisposed individuals to acid. The contribution of these possible etiological factors to the development of these various diseases is crucial to define specific treatments.
Pathophysiology
Pathogenic mechanisms of EoE has been related with atopy, because a Th2-type immunologic response has been demonstrated in EoE, in which T cells, interleukin (IL)-5 expression, eosinophils and positive IgE immunostaining were shown to characterize the inflammatory infiltrate [21] , in a similar way it appears in bronchial asthma. Th2-type responses are mediated by T helper CD4 cell and driven by cytokines, such as IL-4, -5, 9 and IL-13, whose potential role in EoE has been supported in a number of basic studies [22] .
Experimental murine models of EoE have shown that allergen exposition leads to EoE following molecular mechanisms involving Th2-type specific responses. IL-5 seems to be critical for the development of the disease, because transgenic mice that overexpress IL-5 showed an increase in circulating blood eosinophils and an intense accumulation in the esophageal lamina propria, which was proportional to the serum concentration of IL-5 [23, 24] when stimulated with inhaled [25, 26] of epicutaneous allergens [27] . By contrast, IL-5 deficient mice did not develop EoE when exposed to airborne allergens [26] . The percentage of blood-circulating IL-5 + CD4 T cells in humans correlated with the severity of esophageal eosinophilia [28] .
IL-13 is a immunoregulatory cytokine involved in several allergic diseases, whose role has been also studied in EoE: A 16-fold increase in IL-13 mRNA expression has been observed in EoE patients compared to healthy individuals; in human esophageal epithelial cell cultures IL-13 are capable of partially reproduce the characteristic EoE transcripsome, and IL-13 enhance the gene expression of the eosinophilactivating chemoattractants eotaxin-1 and 3 [29] . In mice, intratracheal delivery of IL-13 induced esophageal eosinophilia in a dose-dependent manner [30] .
Th2-type cytokines are powerful activators of the production of antibodies by B cells, specially IgE, through the stimulation of IL-4 and IL-13 [31] , a process that can be particularly important in the pathophysiology of EoE, we have evidence for in situ IgE production and class switching to IgE in the esophageal mucosa of EoE patients [32] , which appears to be present into the esophageal epithelium linked to the surface of activated mast cells [33] [34] [35] [36] [37] .
Eosinophils are functionally complex cells, which possess both regulator and effector functions, these last are exerted by means of the preformed cytotoxic proteins stored in their cytoplasmatic granules (Major Basic Protein, Eosinophil peroxidase, Eosinophil derived neurotoxin, Eosinophil Cationic protein) and lipid mediators (platelet-activating factor, leukotriene C 4 ) that induce the activation of vascular endothelium and contribute to cellular dysfunction [24] . The cytotoxic role of eosinophils in EoE is directly related with the observed histopathological changes in the mucosa of the organ [38, 39] , with destruction of the most superficial epithelial layers (in contact with the lumen of the esophagus) and the regenerative response from the basal layers of the epithelium. At the same time, eosinophils themselves can contribute to esophageal motor disturbances which clinically characterize EoE, through the action of MBP as a powerful agonist of the M2 receptors of acetylcholine that govern the function of the smooth esophageal muscle [40, 41] . In asthma, eosinophils are implicated in the remodeling of the bronchial wall through the release of toxic mediators from its cytoplasmic granules [42] . Similarly, fibrous esophageal remodeling has been described in children with EoE, in which subepithelial collagen is deposited through a mechanism dependent of TGF-β [43, 44] .
Symptoms
EoE is characterized by a spectrum of presenting symptoms. An extensive review of EoE reported in 2002 [45] found that symptoms in adults included dysphagia, food impaction, vomiting, and chest pain, whereas children also have nausea, heartburn, epigastric pain, sialorrhea, food aversion, delayed growth, and respiratory complaints (cough, stridor, sinusitis, obstruction, pneumonia). Patients commonly have a number of simultaneous EoE-related symptoms at any age.
Differences in symptoms according to patient age could be explained as different functional phenotypes determined by eosinophilic esophageal inflammation, but the existence of a time sequence for EoE in which symptoms are developed chronologically should be also considered as a more plausible option [46] : In children, the ability to effectively report symptoms determines various presentation forms [47] , thus, smaller children (who cannot report dysphagia) would have a number of eating disorders including food aversion or failure to thieve; later on, vomiting, regurgitation, and both chest and abdominal pain, mimicking GERD; from 11 years on, the condition would manifest with dysphagia and food impaction, which predominate in adults. In adult patients intermittent dysphagia is the most common complaint, and occurs in more than 70% of cases in some series; however, food impaction is the symptom that most often leads to a diagnosis (56 to 88% of cases) [48] . While less frequent, GERD symptoms are also commonplace [49] . Overall, symptoms persist for a long time, even years, before a diagnosis is reached [12, 50] .
It should be noted that EoE patients eat dead slow, taking much longer that the rest of the family to complete a meal, holding food in the mouth, and usually drink after each and every bite; especially in the case of the specific more problematic foods such as meat or bread [47] ; parents should be asked for this during history-taking.
Endoscopy
EoE has been, and still is, an underdiagnosed condition in many settings, since endoscopic findings are usually much subtler than those seen in esophageal growths or erosive disorders [37] . A careful exam is therefore needed that should include biopsy samples from all suspect cases in order to ensure a proper diagnosis [38] . From an endoscopic viewpoint, EoE has a great variety of potential findings [39] [40] [41] . Literature reports include reduced esophageal caliber [42] as focal or segmentary stenoses, trachealized esophagus, irregular mucosa, reddish mucosa, whitish elevated papules that resemble candidiasis [43] , longitudinal linear furrows (also called esophageal corrugation) [44] , changes in esophageal mucosal pattern [45] , mucosal frailty [46] , esophageal tears [47] , and food impaction [11, 30, 36] . A retrospective review of 117 patients with a histological diagnosis of EoE showed that the esophagus had been reported normal in up to 24.79% of cases [39] , and a prospective analysis of adult patients presenting with dysphagia showed that 42% of patients with final diagnosis of EoE had normal looking esophagus [51] . This data clearly suggest that changes in this organ's appear-ance may be subtle enough to be overlooked by an endoscopist not used to this disease. This highly variable range changes seen on the organ's surface translate the different severities of histological epithelial lesions, and a direct correlation between endoscopic severity, histological severity, and eosinophilic inflammatory infiltration density and activation has been reported [34] , Figure 1 .
Histology
The presence of eosinophils in the esophageal epithelium may be seen in many esophageal conditions [48] , and of itself defines no particular disease, but should be assessed within the patient's clinical and pathological context. Eosinophilic infiltration in EoE involves the entire esophagus, but often in a patchy manner. It is for this reason that multiple biopsies at different level are required for an accurate diagnosis. Various papers have reported that the density of eosinophilic infiltration is similar in the distal and proximal thirds of the esophagus [49, 50] , and a good diagnostic strategy involves collecting samples from both these thirds [1] . Number of biopsies is relevant for diagnostic sensitivity, as the latter increases with sample number and reaches 100% with 5 biopsy specimens [51] .
The most characteristic finding is a high number of eosinophils infiltrating the esophageal epithelium. The usual assessment approach is their count in fields more densely inflamed using an x400 lens (number per highpower field, HPF, x400), a non-standized measure as the area included in a HPF varies from one microscope manufacturer to the next. The threshold number of eosinophils in diagnosing EoE also varies among authors [6, 11, [52] [53] [54] [55] , but it is currently accepted that 15 eosinophils/HPF would suffice in the presence of a consistent clinical context when other histopathological findings are noted [1] . Eosinophils may be diffusely distributed throughout the epithelial thickness, but tend to be more numerous in apical strata near the esophageal lumen [50] . In cases with higher numbers they usually coalesce and make up micro-abscesses [56] , which may eventually destroy the superficial epithelium [34] , Figure 2 .
Extracellular eosinophilic granules and major basic protein (MBP) deposition, both extracellularly [57] and within the cytoplasm [30, 50, 58] , may be seen. Micro-abscesses, extracellular deposition of eosinophilic proteins, and positive immunostaining for MBP are findings exclusive of EoE that are not seen in GERD [59] . Good biopsies allow the study of other histopathological findings characteristic of EoE, including basal layer hyperplasia with acanthosis or presence of proliferative stratum cells in higher epithelial Figure 2 . Images corresponding to the same patient before and after therapy with topical fluticasone propionate to illustrate changes in the esophageal epithelium. A: Marked epithelial proliferation with basal-cell hyperplasia reaching up to superficial strata, in addition to elongated connective papillas, which appear thicker and hypervascularized. Numerous eosinophils infiltrate into the epithelium. B: Obtained after 3 months under treatment with fluticasone propionate. The esophageal epithelium exhibits fewer cells and recovered stratification, with basal cells occupying not more than 15% of esophageal thickness, and no eosinophilic infiltration (hematoxylin and eosin, x200).
levels, elongated papillas in the lamina propria, and intercellular edema, reflected by enlarged intercellular spaces. These findings translate a nonspecific, proliferative epithelial response [34] , as may also be seen in GERD [60] [61] [62] . Subepithelial collagen deposition has been reported within the esophageal lamina propria of pediatric patients with EoE to a significantly greater extent versus normal conditions and GERD [57, 63] . Epithelial histopathological findings usually regress to normal after therapy.
Treatment
Although EoE has gained a great importance in recent years, we currently lack commonly accepted treatment strategies and the adequate management of patients has been somewhat controversial. In addition, no randomized controlled studies are available, except for two studies of pediatric patients [52, 53] and a recent study on adults [54] , and it is difficult to control all the etiological factors which could contribute to the development of EoE. Furthermore, there is scant knowledge of the long-term effects of the different therapies to control the inflammation of the organ and of their ability to modify the natural history of the disease. The therapies tested include: a) those focused on eliminating potential triggering allergens from the diet which, although might be useful, have disadvantages; b) various drugs beneficial for other inflammatory conditions but which have not been officially indicated for EoE; and c) endoscopic treatment which, through esophageal dilation, aims to correct the alterations of the caliber of the esophagus.
Dietary management and control of antigenic exposure
Studies initially performed on children with EoE showed that allergies to certain foods contributed significantly to its pathogenesis and that symptoms and histopathological findings improved in most cases once certain foods had been eliminated. Elemental diet (based on amino acids and lacking of antigenic capacity) was first used with a group of children with EoE attributed to GER in 1995 and led to total clinical and histological remission in 80% of cases (and partial in the rest) over a 6-week treatment period and the symptoms reappeared when they resumed their normal diets [55] . These results were after corroborated in other several studies [6, 56] , establishing that childhood EoE could be considered as a food allergy. Aside from being the gold standard in the treatment of EoE, the elemental diet has a number of disadvantages such as it is expensive, has an unpleasant taste, which in many cases means that it must be fed through a nasogastric tube in up to 80% of patients in the most recent study [6] , and it cannot be administered for adults and in chronic uses.
Directed elimination diets consisted in identifying and exclusively excluding those foods which triggered EoE. Allergic food cannot be identified through clinical history because the patient does not usually associate certain foods with the development of symptoms, and specific allergy tests should be developed, by detecting specific IgE levels in the blood, or by skin prick tests (SPT) and/or atopic patch tests (APT). This strategy can sometimes be complicated, given that the physiopathology of EoE seems to be mediated by a delayed hypersensitivity reaction and food allergies in a patient are not necessarily responsible for eosinophilic inflammation of the organ. In 2002 Spergel et al used SPTs and APTs on patients with EoE for the first time to control the elimination diet and obtained positive results especially with regard to the following food allergens in each test, in SPTs: milk, eggs, peanuts, seafood, peas, beef, fish, rye, wheat and tomatoes; in APTs: wheat, corn, beef, milk, soy, rye, eggs, chicken, oats and potatoes [57] . This study group subsequently eliminated the foods which triggered an allergic reaction [58] . Of the 146 EoE pediatric patients studied, specific foods were identified in 77 cases by the allergy tests and after they were eliminated, 77% managed to control the disease while 10% showed no improvement. Unfortunately, we have no information on similar studies in adults. However, most patients need to exclude more than one food type from the diet, which can lead to significant nutritional deficiency that would have to be substituted appropriately, especially in children. Food reintroduction is a very important part of the dietary management of EoE patients, which should be always considered after normal esophageal biopsies have been obtained in patients following elemental or elimination diets. Food reintroduction aims to improve patients' acceptance of a less restrictive diet and selectively identify causative foods for EoE. For the latter reason, a reintroduction sequence must be planned, beginning with those unlikely to cause EoE foods, such as vegetables and fruit, and following with those which are most likely to cause EoE, such as corn, chicken, wheat, beef, milk, soy or eggs [59] . Endoscopic exams and biopsies should be carried out every 1 -2 months to assess the absence of inflammation, or as soon as the patient develops esophageal symptoms.
Exclusion diets, the third dietary treatment strategy, was developed with the intention of avoiding allergic tests, and consist in eliminating the foods most likely to cause allergies, i.e. those are most allergenic, regardless of the individual allergy test results. In 2006, 6 foods (cows' milk protein, soy, wheat, eggs, peanuts and seafood) were excluded from a cohort of 35 pediatric patients diagnosed with EoE, who were compared to another group of 24 EoE patients following an elemental diet, both over a 6-week period [60] . Clinical improvement was observed and there was a decrease in the esophageal infiltrate by eosinophils in 74% of the patients under exclusion diets and in 88% of the patients on elemental diets. These favorable results were not subsequently achieved in a small study carried out on adults using the same strategy in which clinical improvement was only evidenced by a symptoms score decrease of 30% with incomplete histological resolution [61] . In conclusion, the empirical exclusion of the aforementioned 6 foods from the diet is an efficient treatment method well-tolerated in children with EoE as it allows solid food to be consumed but cannot be recommended as a sole treatment for adults.
Pharmacological treatment in EoE
At present, since no drugs have been specifically approved for use in EoE, we must resort to medication used for other allergic diseases. EoE is also a chronic disease that can require long-term treatment, which is why therapies must be assessed both in terms of efficiency and safety to avoid or minimize their potential side effects. Furthermore, none of the therapies currently available have modified the course of the disease or totally cured its symptoms in the long-term. Despite these problems, the need to provide treatment for patients with EoE has led to the use of different drugs in recent years, as follows:
1) Proton pump inhibitors (PPIs): These are not considered to be a specific treatment for EoE but are useful to distinguish EoE from GORD [4, 17, 62] and can also offer clear benefits for some patients diagnosed with EoE with secondary symptoms of GERD, most likely resulting from poor esophageal acid clearance [63] caused by motor alterations associated with eosinophilic inflammation of the organ. However, 2 recent studies have shown that PPI-based therapies could be effective in the short-term in some patients. In the first, 3 patients with EoE became asymptomatic and normalized endoscopic and histological finding after being treated with PPIs for 2 months [64] . The second study prospectively randomized 30 adults patients to be treated with swallowed fluticasone or with esomeprazole over 8 weeks, it was unable to show differences between both treatments, both leading to a decrease in the number of eosinophils and an improvement of approximately 50% in dysphagia and partial histological resolution [54] . However, as the study was small, this could have limited its ability to detect a significant difference. In view of these results, PPIs can be recommended as a co-therapy for some patients and not only to differentiate EoE from GERD. Nevertheless, we do not know what effect gastric acid antisecretory treatment could have on the symptoms and histopathological findings of EoE over the medium and long term and are unable to rule out that the symptoms could re-appear after some time, if the food or airborne antigenic exposure determining the disease were to prevail.
2) Systemic Corticoids: Various previous studies have shown the efficiency of systemic corticoids in controlling the symptoms and esophageal inflammatory infiltrate in EoE, but since this is a chronic illness, the use of systemic steroids is not recommended due to their adverse effects giving preference to other safer therapies. Oral prednisone and different dosages of methylprednisolone [53] were highly effective, although the symptoms and the esophageal eosinophilic infiltrate reappeared several months after the treatment was discontinued. A recent study compared oral prednisone to a topical fluticasone propionate, demonstrating equally effectiveness in both cases but higher side effects in the group treated with prednosine [53] . Therefore, systemic corticosteroids would only be recommended in severe, refractory or urgent cases of EoE.
3) Topical steroids: This is the front-line treatment for many EoE cases [65, 66] and fluticasone propionate is the most widely used. Since it was first used in EoE [67] , numerous studies [15, 33, 34, 39, 40, 48, 52, 53, [68] [69] [70] [71] [72] have shown that it is efficient in children and adults but has minimum side effects, the most common being pharyngeal-esophageal candidiasis.
The only one available randomized, double-blind, placebo-controlled trial using fluticasone propionate in pediatric patients with EoE showed that 50% of patients treated with fluticasone (880 μg divided twice daily during 3 months) had histological remission, a significant decrease in the densities of eosinophils and CD8 + lymphocytes, especially in the proximal third of the esophagus [52] .
The dosages of fluticasone propionate used in the different articles published on EoE range from 176 μg/day in children to 1 g/day in adults (two dosages given), over a period of 6 -12 weeks. The main disadvantage of this treatment is that it is difficult to administer (normally by inhaler, it must be applied on the tongue and then swallowed to treat EoE). Consequently, it is very important to teach patients how to take the drug correctly and inform them that they should not eat or drink for at least 30 minutes afterwards. We have a liquid form of fluticasone, initially intended for nasal inhalation, which makes it easier to swallow. A viscous budesonide solution was used to make it easier to administer correctly, particularly for children, achieving positive results in 80% of the patients; no safety issues relating to the drug were reported [71] . The budesonide dosages used for these pediatric patients were 1 -2 mg/day in a volume of 8-12 ml, taken once per day.
4) Other antiallergic therapies: Disodium cromoglycate did no show clinical nor histological improvement in a study on 14 children with EoE who were given dosages of 100 mg/day over 1 month [6] , and, accordingly, we do not have enough evidence to recommend that this treatment be used in EoE. Montelukast, a leukotriene receptor antagonist used to treat bronchial asthma was used in a small group of 8 patients with EE who were given high dosages (up to 100 mg/ day) [73] . After several weeks of treatment, 7 patients admitted remission of symptoms in a telephone-based questionnaire but none showed significant histological improvement. Probably this therapy could not be useful because no differences in gene expression levels of the cysteinyl leukotrienes in the esophageal epithelium were found between children with EoE and normal controls [74] . It seems clear that Montelukast does not lead to histological remission of EoE, although further studies are required to determine the potential efficiency of maintaining steroid-induced remission.
5) Azathioprine/6-mercaptopurine: The only one published study was performed over 3 steroid-dependent adults with EoE, who were treated with AZA or 6-MP (2 -2.5 mg/ kg/day) in a similar way to in inflammatory bowel disease, showing remission of symptoms and of the eosinophilic infiltrate which continued during the course of the therapy (3 -8 years) without the need for steroids [75] . After the treatment was discontinued, the disease recurred in two patients. Further research based on a larger number of cases is required to evaluate the effectiveness of the treatment.
6) Experimental therapies and future therapies: Knowledge of the molecular mechanisms of the development of EoE has paved the way for the use of monoclonal antibodies against cytokines which mediate the physiopathology of the disease. Some experimental work has been carried out which assesses the use of these possible therapies. The most promised therapy was MepolizumAb, a humanized monoclonal antibody against interleukin-5 (IL-5) which had been successfully used in the treatment of hypereosinophilic syndrome [76, 77] . In a recently conducted double-blind, randomized, placebo-controlled clinical trial on adult patients with EoE, those treated with MepolizumAb showed a significant reduction in mean esophageal eosinophilia (-54%) compared to the placebo group (-5%) four weeks after beginning treatment but there was no further decrease after additional doses. The expression of molecules associated with esophageal remodeling (TGF-β and tenascin C) was reversed, but these changes led to minimal symptomatic improvement in EoE patients [78] . Other biological therapies, as OmalizumAb (a monoclonal anti-IgE antibody) [79, 80] and InfliximAb (a chimeric monoclonal anti tumor necrosis factor -α antibody) [81] were not effective in treating EoE in any of the few studies performed.
Endoscopic treatments for EoE
EoE has been associated to extremely fragile mucosa, because a high rate of tears and lacerations has been described, as a complication of endoscopic procedures as well as a result of patients' attempts to induce vomiting and dislodge impacted food. Cases of spontaneous esophageal perforation [82] and Boerhaave's syndrome [83] have even been reported, after the mere passage of the endoscope [84] in patients with EoE, so the various endoscopic procedures should be gently performed.
Food impaction is the clinical manifestation which most frequently leads to diagnosis of EoE in adult patients [48] . An analysis of 251 Swiss patients with EoE showed that 34.7% required extraction of the impacted bolus using flexible or rigid esophagoscopy, observing a 20% rate of transmural perforations [85] using the latter and, therefore, bolus removal by rigid endoscopy is a high-risk procedure and should be avoided in EoE patients.
Narrowing of the esophageal lumen is frequently observed in EoE, because of that mechanical dilation using hydropneumatic dilators or bougies has been carried out by various authors as a treatment option for the disease in a similar way to how it is used in other cases of rigid or fibrous stenosis like in GERD or following caustication. A study of literature shows that esophageal dilation is an efficient treatment, providing immediate symptomatic relief [86, 87] . However, these procedures have been warned to pose a higher risk of complications in patients with EoE. The long evolution of dysphagia, esophageal stenosis and the high density of eosinophils have been suggested to be predictive factors of these complications during dilation [88] . Most cases of esophageal perforation (spontaneous or after endoscopic procedures) described only led to pneumomediastinum [89, 90] , but in two cases, an emergency esophagectomy via thoracotomy and esophagogastroplasty were required, in one case after esophageal bouginage [91] and in another following spontaneous rupture [92] . No patient fatalities have been reported, but in order to minimize complications, it seems practical to proceed slowly and carefully and dilate using smaller calibers than those used in different types of stenosis.
On the other hand, endoscopic dilation is a mechanical procedure which has no effect on the underlying inflammatory process [93] , and, accordingly, its efficiency can be limited over time. The duration of the effect in published cases cannot be appropriately estimated due to the short monitoring period, although it usually ranges from 3 -12 months and it is very normal for patients to have to undergo repeated dilation (up to 5 times ) to control their symptoms [93, 94] .
Consequently, endoscopic dilation can be a risky technique in these patients [93] , and should be considered as an alternative treatment for patients with EoE and esophageal stenosis when other measures have failed, especially topical steroids [95] .
Practical considerations
Drugs, diets and endoscopic dilations seem to be able to relive symptoms of EoE, but the information at our disposal on the efficacy of the different treatments is based on a limited number of patients monitored over short periods of time. The single treatment strategies have not been compared to a placebo group in most of studies and most available information is related to pediatric EoE, the results of which are subsequently extrapolated to adults. We do not know the long-term consequences of eosinophilic inflammation, fibrous remodeling of the esophagus or possible modifications using different therapies. What is more, we lack of a common accepted therapeutic end-point to assess the efficacy of the treatment, from mere resolution of symptoms to full control of esophageal inflammation.
For these reasons, it is difficult to recommend common guidelines for all patients. The experience of each centre and the availability of techniques and studies also limit the treatment options as well as the objectives established or achievable in each case. Guidelines elaborated by EoE experts recommended to treat asymptomatic cases of EoE in order to prevent the potential consequences of fibrous remodeling of the organ [4] , although its consequences over the long-term are not known. In any event, in the absence of treatment, we should consider EoE as a chronic disease with intermittent symptoms and histological inflammation which persists over time and has repercussions on the patients' quality of life [96] .
Due to the co-existence of GER in many cases of EoE and the effect of acid-secretion inhibitors when controlling the symptoms, in the event of suspected EoE, it would be reasonable to carry out a therapeutic test using PPIs for a period of 8 weeks before repeating the endoscopy and taking further biopsies. We will only be able to propose a specific treatment when the persistence of the eosinophilic inflammatory infiltrate and the symptoms deriving therefrom have been verified [97] .
Swallowed topical steroids could be the number one alternative, both in children and adults with EoE, while carrying out the relevant sensitivity studies to allergens. The use of liquid formulas (liquid fluticasone is available for intranasal administration) or viscous compounded medication minimizes the difficulty in swallowing these drugs, especially in children.
Treatment with dietary changes should always be considered, with the aid of a nutritionist, especially in children, guaranteeing a balanced diet to avoid nutritional deficiency. In adults, the elemental diet is not a real alternative and the few experiences involving food exclusion have not been widely studied, although perhaps it could be less effective due to the increasing participation of airborne allergens in the physiopathology of EoE in adults [61] . At centers where in-depth food sensitivity studies can be performed, empirical elimination diets should be tested using the foods causing sensitivity. It should be noted that these studies are not very standardized.
As mentioned previously, endoscopic dilation would only be considered in cases of persistent symptoms and a reduction in the caliber of the esophagus which have failed to respond to previous therapies and should be performed gently using medium-sized bougies.
The various therapeutic approaches to EoE suggest that none have absolute advantages. Options should therefore be chosen on a case-by-case basis once the patients' characteristics, parents and patient's preferences and sensitivity to allergens are known.
